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Method and system for boil detection
The present invention relates to a method and system for boil
detection.
5

In EP 2 999 301 A1 there is disclosed an induction cooking hob
and a method for heating food, in which a micro-electromechanical system (MEMS) sensor is employed to detect vibrations
in a liquid being heated.
10

When water is being heated, such as by setting a water filled
pot on a heated cooking surface, upon reaching a certain
temperature steam bubbles begin to form at the bottom of the
pot. While the bubbles rise towards the surface, the bubbles due
to temperature gradients in the water collapse thus generating

15

vibrations and acoustic noise. When the water is further heated
and hence the temperature gradients in the water get smaller,
steam bubbles no longer will collapse in the water but will
continue all the way up to the surface where they evaporate
without creating significant vibrations or noise. By detecting

20

the acoustic noise made by the collapsing bubbles and evaluating
the sound signal, boiling can be determined as the point in time
when the sound level, after having passed a maximum, again has
reached a predetermined lower level.

25

While the above boil detection approach has proven to be
reliable for detecting the boiling of water as such, such
approach becomes undependable when there are food articles, such
as potatoes, in the water because then the typical acoustic
signature as it that can be detected in pure water no longer may

30

be available, either because it no longer is generated or
because it no longer can be detected.
In view of the above it is an object of the present invention to
devise a method and system for boil detection that particularly

35

is suited for detecting boiling of water which contains food
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articles and which particularly is suited for detecting boiling
water that contains potatoes.
The above object is solved by the present invention which
5

provides a method for boil detection in a cooking utensil,
comprising:
(a) generating a low range vibration function that is
representative for vibrations having a frequency that falls
in a range of frequencies having an upper limit of from 75 to

10

120 Hz, and a lower limit of from 0 to 25 Hz ;
(b) evaluating at least one characteristic of the low range
vibration function; and
(c) determining boiling in dependency of said at least one
characteristic.

15

In deviation from the known approach which as explained above
aims to detect when the collapsing of bubbles in the water
ceases, the method suggested herein aims at detecting the sound
20

that is created by food articles, such as potatoes, beginning to
bounce due to water bubbles forming when the water approaches
boiling. To achieve this object, the method suggested herein is
based on the finding that such bouncing creates low frequency
vibrations, so that by evaluating at least one characteristic of

25

the function of the low range vibration signal, boiling can be
determined.
Preferred embodiments of such method are defined in the
dependent claims.

30

Whereas the at least one characteristic of the low range
vibration function can be the signal strength or amplitude, in
preferred embodiments the 1st derivative and/or the 2nd derivative
of the low range vibration function is obtained and evaluated.
35

While the 1st derivative is characteristic for the slope of the
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function and hence is a measure for the rate of change of such
function, the 2nd derivative is characteristic for the curvature
of the respective function.

5

The first and/or second derivative of the low range vibration
function can be compared with a predetermined threshold, and
boiling can be determined when the derivative passes the
predetermined threshold. Thus, in preferred embodiments, the
characteristic of the low range vibration function which is

10

examined is the 2nd derivative of such function, wherein boiling
is determined when the 2nd derivative becomes 0, that is when the
low range vibration function has an inflection point.

15

To further improve the accuracy of the present method for
boiling detection, the method may further comprise:
(a)

detecting vibrations during heating the cooking utensil and
generating a first vibration function that is representative
for vibrations having a frequency that falls in a first
frequency range, and generating a second vibration function

20

that is representative for vibrations having a frequency
that falls in a second range of frequencies that are lower
than the first frequency range and higher than the frequency
range of the low range vibration function;
25

(b)

determining a ratio between the second vibration function
and the first vibration function;

30

(c)

comparing the ratio with a threshold, and

(d)

determining boiling when the ratio exceeds the threshold.

In these embodiments the sound spectrum experienced at the
cooking utensil is monitored in an upper frequency range and in
a lower frequency range, wherein a ratio of the signals
representative for vibrations in the lower and the higher
frequency ranges is formed, and wherein it is determined that

35

the water is boiling when such ratio exceeds a predetermined
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threshold. In such manner the method checks for the low
frequency vibrations increasing in relation to the higher
frequency vibrations, wherein it is assumed that boiling has
been reached when such ratio reaches a predetermined threshold.
5

In preferred embodiments, the second range of frequencies may
have an upper limit of from 130 to 190 Hz, and a lower limit of
from 5 to25 Hz, such as for example a frequency range of from
8 Hz to 180 Hz. While the lower limit thus may be for example
10

12 Hz, 15 Hz or 20 Hz, wherein the upper limit may be for
example 150 Hz, 160 Hz or 185 Hz, a preferred range which has
proven to provide for particularly reliable results is a range
of from 10 Hz to 170 Hz.

15

The first range of frequencies may have an upper limit of from
300 to 450 Hz, and a lower limit of from 180 to 250 Hz. Since
the frequencies in the first range are higher than those of the
second range of frequencies, the lower limit of the first range
should be higher than the upper limit of the second range of

20

frequencies. Thus, the first range of frequencies may be for
example from 180 Hz to 450 Hz, from 190 Hz to 430 Hz, from
210 Hz to 420 Hz, or the like, wherein a preferred range which
has proven to provide for particularly reliable results is a
range of from 225 Hz to 400 Hz.

25

In defining the threshold when boiling is to be assumed, a
balance has to be reached between safely detecting that boiling
indeed has started, which for higher ratios can more safely be
assumed as for lower ratios, and setting the ratio not too high
30

so as not to risk that the water is heated up to a temperature
where the water is vividly boiling which bears the risk of the
water spilling over. While the value of the frequency ratio of
course depends on the selected ranges for the first and second
range of frequencies, in most cases the ratio may take a value

35

of from 3 to 9, optionally of from 4 to 8, or from 5 to 7. For
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the above preferred first and second ranges of frequencies, a
ratio of about 6 has proven to provide for good results.
The range of frequencies of the low range vibration signal may
5

comprises the lower part of the second frequency range with
frequencies of up to 90 Hz, optionally below 85 Hz, optionally
below 80 Hz.
The processing of the vibration function may involve various

10

processing steps to improve the quality of the generated
function, such as filtering in particular low-pass filtering,
and/or averaging the determined function.
Generating vibration function further may involve performing a

15

Fast Fourier Transformation on the determined function, so as to
divide the determined function into its frequency components,
which provides for a convenient measure for obtaining the
vibration functions for the higher and lower frequency ranges.

20

Particularly when the method is employed for boil detection in
an induction heating system, the method may involve disregarding
the frequency at which supply power is provided as well as any
harmonics thereof. While in Europe, Asia, Australia and Africa
as well as in parts of South America generally a utility

25

frequency of 50 Hz is employed, frequencies of 100 Hzcontain
undesired strong signals appearing due to modulation from the
mains frequency of 50Hz. In case that the method is to be
employed in North America or in those parts of South America
where a utility frequency of 60 Hz is employed, frequencies of

30

120 Hzwhen generating the vibration functions.
Given that the utility frequency might not exactly be maintained
at 50 Hz or at 60 Hz, it should be understood that in
disregarding frequencies at the utility frequency or its

35

harmonics there may be applied a certain margin about the
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respective utility frequency, such as 50 Hz plus or minus a
predetermined margin of for example ± 2 Hz, ± 3 Hz, or ± 5 Hz,
or similarly 60 Hz plus or minus a predetermined margin of for
example ± 2 Hz, ± 3 Hz, or ± 5 Hz.
5

In addition to the above method, the present invention provides
a food preparation device for warming a cooking utensil, the
device comprising:

10

(a)

a cooking surface;

(b)

heating means for heating the cooking surface;

(c)

at least one vibration sensor located for detecting
vibrations at the cooking surface ; and

(d)

control means adapted for performing the method of any one
of the preceding claims, and for outputting a message when
boiling is determined and/or for turning down the heating

15

means when boiling is determined.
The vibration sensor particularly can be a micro-electromechanical sensor, such as a MEMS g sensor or a similar
20

vibration sensor, that is provided near the cooking surface.
Whereas particularly in a food preparation device that comprises
more than one cooking zone there can be provided a plurality of
vibration sensors, for most applications it will be sufficient

25

to provide a single vibration sensor that is located to pick up
a sound signal at all the cooking zones. Particularly when
considering that the food preparation device preferably
comprises a thermal sensor in each cooking zone, even when two
or more cooking zones are used simultaneously the combined

30

information from the sensors allows to reliably assign the
picked up vibration signals to the respective cooking zone.
It should be noted that the control means of the present food
preparation device of course can be designed to further perform

35

a boil detection routine that follows the above described known
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approach for pure water, i.e. for water which does not contain
any food articles to be heated. Preferably, in such embodiments
the food preparation device comprises respective input means
where the used can indicate whether only water is to be heated
5

or whether food articles are present. In the alternative or as
further option, the food preparation device can comprise input
means where the user can select an appropriate boil detection
cycle.

10

The control means of the food preparation device further can be
configured to automatically adapt the power level of the
respective cooking zone in dependency of the results of the boil
detection, such as to automatically switch into a simmering mode
when boiling is detected so as to maintain the water in a

15

boiling or near boiling state, wherein however vivid boiling of
the water is avoided.
The food preparation device may be a hob, a cooktop, a stove or
an oven. Generally any type of heating can be used, such as by

20

electric heating coils, by induction coils, by gas or by
microwave heating or a combination of any of these heating
systems.
Whereas the vibration sensor is to be located so as to pick up

25

the acoustic sound waves that are generated within the cooking
utensil, in preferred embodiments the vibration sensor is
connected to the cooking surface.
When the cooking surface is a glass or glass ceramic cooking

30

surface, the vibration sensor can be glued to the cooking
surface, which provides for a simple and cost effective manner
for the mounting of the vibration sensor.
The food preparation device further may comprise a user

35

interface that is provided at or in the cooking surface, in
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which case the vibration sensor can be connected to, or
integrated with, the user interface. In such embodiments the
vibration sensor thus can be part of a pre-assembled unit

5

Preferred embodiments of the present invention are described in
further detail below by reference to the drawings in which:
Figure 1 is a schematic top view of a hob embodying a food
10

preparation device in accordance with the present invention;
Figures 2 and 3 illustrate measuring diagrams showing signal
curves as they are obtained in various application conditions in
the method of the present invention; and

15

Figure 4 illustrates measuring diagrams showing signal curves as
they are obtained in a boil detection procedure for a pot
containing only water.

20

Figure 1 illustrates a hob 10 having a glass-ceramic cooking
surface 12 in which there are provided four cooking zones 14,
16, 18 and 20. The operation of cooking zones 14, 16, 18 and 20
is controlled via a user interface 22 that is provided in a
25

front portion of the cooking surface 12. While user interface 22
may be a control panel that is set into the cooking surface 12,
in the embodiment shown in Figure 1 user interface 22 comprises
a touch sensitive area that is provided in the cooking surface
12 so that the cooking surface 12 has a continuous uninterrupted

30

appearance. User interface 22 comprises a plurality of touch
sensitive elements and display elements that are provided
underneath the respective portion of the glass-ceramic plate of
the cooking surface 12.
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In each of the cooking zones 14, 16, 18 and 20 there are
provided heating elements below the cooking surface 12, such as
induction heating coils, which as is schematically illustrated
for cooking zone 20 may comprise individually operable cooking
5

areas 24, 26, 28 so as to vary the size and/or the shape of the
cooking zone. While each of the cooking zones further may be
equipped with a temperature sensor 30, vibrations that are
caused in any of the cooking zones 14, 16, 18 and 20 are picked
up by a vibration sensor 32 which preferably is a MEMS sensor

10

that is located in a central region of the cooking surface 12 in
the center between the four cooking zones.
Figure 1 at reference sign 34 illustrates an alternative
location for the vibration sensor, wherein the vibration sensor

15

is provided in the user interface 22. Also in the latter
alternative, vibration sensor 34 preferable is mounted in the
user interface 22 in a manner which provides for a mechanical
connection between vibration sensor 34 and the glass-ceramic
material of the cooking surface 12.

20

Figure 2 illustrates an example of measuring curves taken in a
boil detection sequence.
That is, when a cooking utensil, such as a pot with water and
potatoes to be cooked is set onto one of the cooking zones, and
25

the power to the cooking zone is turned on, the bottom of the
pot is heated. Upon sufficient heat having been transferred to
the pot, steam bubbles begin to form at the bottom of the pot,
which bubbles rise towards the surface of the water contained in
the pot. Due to temperature gradients at different levels in the

30

water, the bubbles collapse and in doing so generate acoustic
noise which can be detected as a vibration by the vibration
sensor 32.
Figure 2 shows in chain dotted line (curve 36) the average of

35

the overall vibration function, i.e. the overall vibration
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signal over time that is picked up during the cooking operation.
The dotted line (curve 38) depicts the vibration signal as it is
measured for frequencies in the range of from 10 to 85 Hz, and
the solid line (curve 40) depicts the vibration signal for
5

frequencies in the range of from 10 to 85 Hz upon averaging the
measured signal.
The differences in the vibration signals obtained from a pot
that contains water and potatoes versus a pot that contains only

10

water can be easily seen from a comparison of the overall
vibration signal illustrated in Figure 2 (i.e. the solid line
curve) with the vibration signal obtained for a pot that only
contains water as it is shown in Figure 4.

15

In particular, while Figure 4 illustrates measuring diagrams
showing signal curves as they are obtained in a boil detection
procedure for a pot containing only water, Figure 4 in solid
line the average (curve 42) of the overall vibration signal
measured for frequencies in the range of from 115 Hz to 400 Hz

20

over time as it is picked up during the cooking operation. The
overall vibration signal as measured is depicted in Figure 4 as
chain dotted line (curve 44).
As can be clearly seen in Figure 4, the signal picked up during

25

heating only water, after an initial heating phase in which only
little vibrations are detected, exhibits a clear increase in the
amount of vibrations, and a similarly clear decrease after
reaching a maximum, so that a boil detection routine can be
based on looking for a maximum and then monitoring the curve for

30

reaching a certain percentage of the maximum signal strength,
such as 60 percent of the maximum, which threshold then is
considered as boiling point 46.
In contrast thereto, a can be seen in Figure 2, the signal

35

measured in a pot that contains water and potatoes, see curve 34
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in Figure 2, does not exhibit such a clear maximum so that a
conventional boil detection algorithm would not be able to
detect when the water is boiling.

5

Note that curve 34, i.e. the average of the overall vibration
signal, is obtained by processing the signal received from the
vibration sensor, such as by applying a frequency analysis via a
FFT approach to obtain frequency domain signals, and calculating
from the spectrum of the input signal which may involve

10

filtering and averaging, an overall noise level signal.
In an exemplary embodiment of the method suggested herein,
plural samples are evaluated in a Fast Fourier Transformation at
a sample frequency of 800 Hz, so as to obtain vibration signals

15

for a first frequency range of from 225 Hz to 400 Hz and for a
second frequency range of from 10 Hz to 170 Hz. While the first
frequency range again was divided into a first spectrum window
ranging of from 325 Hz to 400 and a second spectrum window
ranging of from 225 Hz to 270 Hz, the second frequency range was

20

divided into a third spectrum window ranging of from 115 Hz to
170 Hz and a fourth spectrum window ranging of from 10 Hz to
85 Hz.
Whereas for the conventional approach for boil detection, as it

25

is illustrated in Figure 4, the sum of the values of the first,
second and third spectrum windows are considered, i.e. the
frequencies of from 115 Hz to 400 Hz, wherein when applied
herein for detecting boiling in pure water frequencies of around
200 Hz and 300 Hz which constitute harmonics of a mains

30

frequency of 50 Hz and which thus may contain undesired strong
signals are not taken into consideration, in the method
suggested herein vibration signals are evaluated that are
measured in a low frequency range which in the conventional
approach is not of interest and in which hence usually no

35

measurements are taken. In deviation from the known boil

Published by Technical Disclosure Commons, 2020

Classified as Internal

12

Defensive Publications Series, Art. 3840 [2020]

P-61939

05.06.2019

detection approach, the method suggested herein is based on the
finding that in a pot that contains water and food articles such
as potatoes, when the water starts boiling there will be little
vibrations in the higher frequency ranges, i.e. in the first and
5

second spectrum window, whereas increasing vibrations can be
observed in the lower frequency ranges, i.e. in the third and
fourth spectrum window.
Based on such finding, the method for boil detection suggested

10

herein monitors the cooking utensil for vibrations in different
frequency ranges and particularly evaluates the ratio of low
frequency vibrations versus high frequency vibrations. Upon
determining that such ratio exceeds a predetermined threshold it
then is determined that the boiling point has been reached.

15

While the above procedure provides for fairly reliable results
for determining when boiling has been reached, the accuracy of
the determination can be further improved by specifically
examining how the function of the lowest vibration signal, i.e.
20

the fourth spectrum window of frequencies in the range of from
10 Hz to 85 Hz, develops. Thus, the vibration signal obtained
for frequencies of the fourth spectrum window can be evaluated
such as by checking whether the function of such vibration
signal reaches a certain threshold, i.e. a predetermined signal

25

amplitude. Advantageously, the 1st and/or the 2nd derivative of
the function of the lowest frequency vibration signal is
obtained and evaluated. While the 1st derivative is
characteristic for the slope of the function and hence is a
measure for the rate of change of the respective signal, the 2nd

30

derivative is characteristic for the curvature of the function
and hence is indicative for a change in development of the
function.
By combining the above two measures, i.e. evaluating the ratio

35

of the low frequency vibrations to the high frequency vibrations
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and evaluating the function of the lowest frequency vibrations,
and determining that boiling is assumed when both criterions are
fulfilled, the method suggested herein provides for a
particularly reliable and accurate measure for detecting boiling
5

in a pot which not only contains water but which also contains
potatoes or similar food article.
The present method provides for a reliable method for detecting
boiling in a pot in which due to food articles to be cooked,

10

such as potatoes, a signature as it is identified in the known
boil detection approach either is not present or cannot be
detected, such as because the noise of bouncing potatoes
overlaps the decrease of noise caused by collapsing gas bubbles
as occur at the beginning of boiling. A further reason that boil

15

detection with the known approach for pure water may not work
when the pot also contains potatoes can be the generation of
foam as it can be observed when cooking potatoes, because a foam
layer that forms along the upper surface of the heated water not
only obscures the boundary between the water and the atmosphere

20

but further constitutes a layer in which continuously bubbles
are formed and collapse which thus makes it virtually impossible
to discern the acoustic signature on which the conventional boil
detection approach is based.

25

The results of the boil detection can be used either to alert
the user that boiling is reached and hence the power level of
the respective cooking zone can be reduced, and/or to
automatically change the power level. To this end the control of
the cooking utensil can be configured to automatically change

30

the power level of the respective cooking zone to a level at
which the water in the pot keeps simmering but boiling and in
particular vivid boiling is avoided so as to prevent that the
water from overspilling.
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The manner how the control reacts on determining that the water
is boiling can be set by the user, such as by presenting the
user with possible choices when starting a cooking procedure.
For example, the user can be asked to start a cooking procedure
5

in which the power level automatically is switched to a
simmering state when boiling is reached, wherein the user
further may enter a duration for which the simmering state is to
be maintained before switching off the cooking zone.

10

Figure 3 shows another example of vibration functions as they
are obtained when employing the present method for boil
detection.
Figure 3 shows in chain dotted line (curve 48) the overall
vibration function as determined, i.e. the vibration signal as

15

measured over time, and in solid line (curve 50) the average of
the overall vibration function. As can be readily seen from
Figure 3, curve 48 does not exhibit a clear signature as it
would be used in the conventional boil detection approach used
for pure water.

20

In Figure 3 there further are illustrated the vibration signal
curves or vibration functions for the above mentioned first,
second, third and fourth frequency spectrum windows (curves 52,
54, 56, 58). As can be seen, while for the first and second
higher frequency windows there is only a slight increase towards

25

the end of the test cycle, i.e. close to boiling, the curves for
the third and fourth lower frequency windows exhibit a stronger
increase which particularly for the fourth window with
frequencies of 0 to 85 Hz shows a marked increase already early
before boiling is achieved, which in Figure 3 is marked by arrow

30

60.
Curve 62 depicts the ratio of the functions obtained for the
lower frequency windows (curves 56 and 58) versus the higher
frequency windows (curves 52 and 54). As can be seen in Figure
3, curve 62 has an inflection point which in the present method

35

is used as an indicator that boiling has been reached.
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Finally, figure 3 further shows in curve 64 the temperature of
the cooking zone as it can be measured by a temperature sensor
provided close to the cooking zone, such as underneath a glassceramic cooking surface. Whereas in a prolonged cooking
5

operation the temperature of a cooking utensil may approximate
the temperature of the respective cooking zone in which the
cooking utensil is heated, during a heating phase with
increasing temperature, and in particular when bringing to boil
food articles which at the beginning of the cooking procedure

10

are at room temperature, it is virtually impossible to conclude
from the temperature of the cooking zone the temperature of the
cooking utensil or its contents.

15
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Reference Signs
10

hob

12

cooking surface

14, 16, 18, 20

cooking zone

22

user interface

24, 26, 28

cooking area

30

temperature sensor

32, 34

vibration sensor

36

averaged overall vibration

38

measured vibration signal (10 to 85 Hz)

40

averaged vibration signal (10 to 85 Hz)

42

averaged overall vibration

44

measured overall vibration signal

46

boiling point

48

averaged overall vibration

50

measured overall vibration signal

52, 54, 56, 58

vibration signal curves for 1st, 2nd, 3rd and

function

function

function

4th frequency spectrum windows
60

boiling point

62

signal ratio curve

64

temperature curve
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Claims
1.

A method for boil detection in a cooking utensil,
comprising:
(a)

generating a low range vibration function that is
representative for vibrations having a frequency that
falls in a range of frequencies having an upper limit
of from 75 to 120 Hz, and a lower limit of from 0 to
25 Hz ;

(b)

evaluating at least one characteristic of the low range
vibration function; and

(c)

determining boiling in dependency of said at least one
characteristic.

2.

The method of claim 1, in which the at least one
characteristic of the low range vibration function is the
1st derivative and/or the 2nd derivative of the low range
vibration function.

3.

The method of claim 2, in which the 1st and/or the 2nd
derivative of the low range vibration function is compared
with a threshold and boiling is determined when the 1st
and/or the 2nd derivative passes a predetermined threshold.

4.

The method of claim 3, in which boiling is determined when
the 2nd derivative becomes 0.

5.

The method of any of the preceding claims, further
comprising:
(d)

detecting vibrations during heating the cooking utensil
and generating a first vibration function that is
representative for vibrations having a frequency that
falls in a first frequency range, and generating a
second vibration function that is representative for
vibrations having a frequency that falls in a second
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range of frequencies that are lower than the first
frequency range and higher than the frequency range of
the low range vibration function;
(b)

determining a ratio between the second vibration
function and the first vibration function;

(c)

comparing the ratio with a threshold, and

(d)

determining boiling when the ratio exceeds the
threshold.

6.

The method of claim 5, in which the second range of
frequencies has an upper limit of from 130 to 190 Hz, and a
lower limit of from 5 to 25 Hz.

7.

The method of claim 5 or 6, in which the first range of
frequencies has an upper limit of from 300 to 450 Hz, and a
lower limit of from 180 to 250 Hz.

8.

The method of any one of claims 5 to 7, in which the
threshold is a value of from 3 to 9, optionally of from 4 to
8, preferably about 6.

9.

The method of any one of claims 5 to 8, in which the range
of frequencies of the low range vibration signal comprises
the lower part of the second frequency range with
frequencies of up to 90 Hz, optionally below 85 Hz,
optionally below 80 Hz.

10.

The method of any of the preceding claims, wherein
generating a vibration function further comprises filtering
and/or averaging the detected signal.

11.

The method of any of the preceding claims, wherein
generating a vibration function further comprises performing
a Fast Fourier Transformation on a detected signal.
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The method of any of the preceding claims, in which the
frequency at which supply power is provided as well as any
harmonics thereof are disregarded when generating the
vibration functions.

13.

A food preparation device for warming a cooking utensil,
comprising:
(a)

a cooking surface (12);

(b)

heating means for heating the cooking surface;

(c)

at least one vibration sensor (32) located for
detecting vibrations at the cooking surface (12); and

(d)

control means adapted for performing the method of any
one of the preceding claims, and for outputting a
message when boiling is determined and/or for turning
down the heating means when boiling is determined.

14.

The food preparation device of claim 13, which is a hob, a
cooktop, a stove or an oven.

15.

The food preparation device of claim 13 or 14, wherein the
vibration sensor (32) is connected to the cooking surface
(12).

16.

The food preparation device of claim 15, wherein the cooking
surface (12) is a glass or glass ceramic cooking surface,
wherein the vibration sensor (34) is glued to the cooking
surface.

17.

The food preparation device of claim 13 or 14 further
comprising a user interface (22) provided at or in the
cooking surface (12), wherein the vibration sensor (34) is
connected to, or integrated with, the user interface.
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Abstract
A method for boil detection in a cooking utensil is disclosed
which comprises:
(a)

generating a low range vibration function that is
representative for vibrations having a frequency that falls
in a range of frequencies having an upper limit of from 75
to 120 Hz, and a lower limit of from 0 to 25 Hz ;

(b)

evaluating at least one characteristic of the low range
vibration function; and

(c)

determining boiling in dependency of said at least one
characteristic.
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